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ABSTRACT

Groundwater possibilities for domesdc, municipal, and indus-
trial supplies in northeastern Illinois range from poor to excellent.
- This report summarizes the geologic conditions controllirg the
availability of groundwater and suggests ways to obtain it under the
prevailing conditions. Maps are presented which show: 1) ground-
water possibilities from sand and gravel deposits, 2) groundwater
possibilities in shallow bedrock, and 3) depth to the Galesville
sandstone, the principal water-yielding formation for industrial ard
municipal groundwater in northeastern Illinois,
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Water that occurs in the earth and that is tapped with varying success by
farm, municipal, and industrial wells is one of our most valuable natural re-
sources. In some areas it is readily available for all purposes - from small
domestic supplies to great industrial or municipal supplies - whereas in other
areas even a little groundwater is difficult to obtain in wells.

The basic conditions that control the availability of water in the earth
(groundwater) are natural and fixed. Skillful well design, construction, and
managernent are extremely important factors in obtaining satisfactory amounts
of groundwater, but these factors apply at any potential well site only if natu-
ral geologic conditions favor the type of supply desired. For example, even
the most elaborate and careful well construction does not obtain a groundwater

supply for a large city at a site where all the earth formations to great depths
are dense, tight materials which do not allow water to flow into the well.

Northeastern Illinois has geologic conditions that make it one of the most
favorable areas in the State for obtaining groundwater. Farm supplies from
shallow sources are readily available in much of the area. Municipal and in-
dustrial supplies are widely available from deep sources and are also locally
available from shallow sources.

The purpose of this report is to provide general information on the avail-
ability of groundwater in nine counties: Cook, DuPage, Grundy, Kane, Kanka-
kee, Kendall.@@ McHenry, and Will, This region has an area of some 5000
square miles and a population of over 5,250,000, It includes densely populated
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and industrialized sections, such as Cook Counry, and sparsely Populateq il
cultural districts. Evaluation of the groundwater possibilities within the r: iy
gion, thereiore, nas taken into consideration both domestic and large-g. cale
demands. S
This report is based on a study of the nine counties by six member, of
Groundwater Division of the Illinois State Geological Survey: Robert Be:h
strom, Merlyn B. Bunle, John W. Foster, James E, Hackett, Wayne A, Pr)'or
and Lidia ¥, Selkregg. It is the second of 2 series prepared to assist j, wage,.
supply improvement on the farms of Illinois.* The Geological Survey ig c
erating in this program with the extension services of the Agricutliura) Eag.
neering Department, University of Illinois. The region covered here is Ags.
cultural Extension District 1, eastern part. We hope this report will improy,
the general understanding of groundwater occurrence and assist in the prq.
curement of suitable groundwater supplies, -

M,‘

The authors are happy to acknowledge the generous assistance given iy

this study by many drilling contractors of northeastern [linois and by mep,
bers of the State Water Survey, particularly W, B, Millis of Chicago,

GEOLOGY OF THE REGION

The main features of the northeastern Illinois landscape were devciopéd
during the geologically recent past, when great continental glaciers covered
rauch of northern United States. From centers of snow accumulation in C;dh
these vast ice sheets advanced southward, as well as in other dxrectxons._,_pq :'.
scraped the land suriace over which they moved, picked up and tr a_n:mort':'t R
rock debris, and deposited most of the debris at tte melting outer oorc:r: d
the ice. iz

The glacial deposits, called driit, form ar irregular surface blanket'thy
covers the solid layered bedrock in northeastern Illincis. In excavaticm!ﬁ
such as quarries and road cuts, and in deeply eroded stream valleys, the drit ;
mantle has been removed and the underlying bedrock exposed. In most of th }
area drilling penetrates varying thicknesses of unconsolidated glacial materu
before striking bedrock. Not only the deposits themselves but the form d i
some of the deposits were prodi;é:d— by glacial processes. For exarmple, the
prominent ridges that parallel Lake Michigan in McHenry.@akJ Kane, Cook. "'.
DuPage, and Will cou.nnes are thick _accumulations of mixed clay, silt, u::! :
m a.nd boulders heaped up alongthe front of a melting gla.c1e: . Theu
ridges are called moraines. Cook, Grundy, and Kankakee counties contaln
wide flat areas which were the sites of shallow glacial lakes. Some va_lleri‘
northeastern Illinois have broad sand and gravel flats which were built wph :
large streams fed by the melting glaciers. o

Because the great glaciations of the Ice Age occurred quite recently i
geologic time, the landscape of northeastern Illinois is actually fairly youy:
An older landscape - carved in the bedrock largely before the glaciers 247

gl
% The first report, Water Wells for Farm Supply in Central and Easters U 8
nois, by John W. Foster and Lidia F. Selkregg, has been issued by the njed! ;
State Geological Survey as Circular 192, and is available free of charge’ free p

the Survey in Urbana. ;fg
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GCROUNDWATER IN NORTHEASTEZRN ILLINOIS

L9Y]

.5 the area - would be found if the mantle of drift were stripped away, Da.

;oite its burial TeTn@ath glac e

n_Jocally attain a thickness of
.neral hundred leet, the bedrock surface is not entirely beyond our range of
Thousands of water wells drilled through the glacial driit into the bed-
.ock Drovxde detailed information on the bedrock topography.
_.:ice has bills and valleys just as the land surface does. Some suriace
‘,,,\\5 coincide with valleys in the bedrock, but in areas of very thick drift
i J“;;_-_-z’ace and buried valleys may not correspond.
in contrast to the complex, heterogeneous glacial deposits, the bedrock
.yrmations present a more orderly picture. They consist of lavers of lime-
.tone, shale, and sandstone arranged one upon toe other like the pages of a
Tmick DOOK. Although they are firm, dense rocks now, they were originally de-
_osited as loose sediments in shallow seas which invaded the continent. They
,ore buried and hardened into solid rock during the several hundred mi:liion
..rs aiter the seas had retreated from northeastern [llinois. The rocks were
ater gently tilted from their original horizonal position, so that tocay they dip
.outheastward 10 to 15 feet per mile. The tilted beds are cut by the erosion
.riace beneath the glacial drift, producing rudely parallel belts that trend ap-
.-oxammately north-south. In McHenry, Lake, Cook, DuPage, Will, and Kanka-
.ev counties, a limestone-like rock, called dolomite, underlies the glacial
:-:t, wnereas to the west bands of older shale and sandstone lie directly be-~
.-ath the drift.

Beneath the 3000 or 4000 feet of layered rocks is ancient crvstalline rock

'~:c‘\ .
Thne bedrock

tnu

snich iorms the basement. The crystalline rock is mainly granite as shown

W . . .
v 3ilew very deep wells in Olinois.
..+ tocay in the St,

Crystalline basement rock is at the sur-
Francois Mountains of Missouri and the Black Hills of
South Dakota where there has been marked uplift and deep erosion of the over-
wing siratified rock,

WATER IN THE EARTH

Water that occurs in the ground and comes to the surface in springs and
«rlis has long been regarded as somewhat mysterious.
.Trence,

The details of its oc-
source, quantity, quality, temperature, pressure, and movement are
:nnlex, but the general principles pertaining to groundwater are relatively

-:ple and well understood.
Water falling on or flowing over the ground seeps through openings be-

“vren loose particles of the soil and percolates downward. Below a certain

“wutn, all openings in the loose surface material (such as glacial drift) and in
" underlying bedrock are filled with water. This water occurs in pores
‘sven grains and in rock crevices, and not in streams or lakes (except only

be-

- 4lly in limestone caves). Because rainfall continually contributes to or
‘rplenishes the supply, groundwater is a renewable resource.
me of the water-saturated zone is called the water table.
-*Y position is shown by the depth at which water stands in shallow wells,
#7ings, and excavations. It roughly parallels the suriace topography, rising

7 the uplands and intersecting the ground surface along perennial streams,
s, and swamps.,
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‘centage of clay and silt in sand and g—avel deposits should be low becauss t:

Y

‘Aater {rorm the saturated zone is not evervwnere avaijable ‘o= '&"",‘:\:1

5v wells, as this is ccntrolied by the cezails ci tne '-_ccal g-:oiog\. A Ded ¢f -h
may contain a large volume of water per CudiC 100t Dul hgold the wates sq sl
that a well drilled into it may be "dry." On the other "13-1’1(:, a bed of o

may contain less water per cubic foot than the clay, Dur the wate- ip_ tae z: 1‘4':1
is not held and can move cuite readily between the grains anc into a well AC‘I:
As the well is pumped, more water {lows iz, SR
The problem involved in obtaining a2 groundwater supnly, thereiore , i,')&_’
strike a "formation' that will transmit its water to the well bore. Most C“-Ilud
wells that are 'dry" are unsuccessiul not because of lack cf water iz the = o~
but because water-yielding (permeabile) formations are nat Dresent. LTSRS
A 3special word should De said abou:r the zeoiogy of artesian wells., Wa. 5%
tha: occurs in some of the deep permeable sandstone iocrmations underivins xe
northeastern [llinois comes from rainfall, which enters these -ocks :n::.-.—..l_-""_.:=§

Cii.
tance away, wnere they are close to the suriace. cause relatively wales S5
t1ght iermations occur above the deep sandstones i:*. northeastern I‘.1:'.:;ois,.':“;-?S
water in the deep beds behaves somewnat difierentiy irom that ir beds a:'sﬁ
lowe:r depths. It is under natural pressure anc thereiore mavy .—ise severzl g
nundred feet in a well that penetrates 2 deep sandstone., We cal] these wells =
artesian wells. In the days before the water Irom the deep sands:tones wasﬂfg:

|

heavily exploited by industries and cities, some artesian wells flowed wit
pumping.
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WATER-YIEILDING FORMATIONS

%1

The most important water-yieldizg deposits iz the glacial d-ids above L
bedrock are beds of clean, loose sand and gravel. They range frem thiz disr
continuous streaks to extensive beds tens of ieet thick, Drilied wells a-

usually productive where the sand and gravel is a iew fee: or more thick

1

water-bearing. Where oniy thin streaks of sand and grave!l are presexnt
otherwise tight glacial drift, large-diameter dug wells are gener ally the |
way of obtaining groundwater from the shallow drife, T

The grain size (texture) of sand and gravel deposits is extremely impor-

I

:"':-
1ant in determining their water-yielding properties, Gooc water-yielding ‘sa=és
el

are coarser than sugar and nearly all the grains are the same 8ize. The pc .

iine materijal occupies the spaces between the larger grains and slows wa .2
movement. Few natural deposits have the uziform coarse textures that a.re:g-
ideal; however, a skillful drilling contractor, familiar with sand and gravel’X¥
well construction, can by proper design and development often make a satis
factory well in formations that are fine-grained or not uniformly sorted, o‘"‘"
formations that contain some clay and silt. "",,
Much of the bedrock beneath the glacial drift in northeastern Illinois ff'{
limestone-like rock called dolomite. Groundwater in limestone ard dolomits’
occurs in fractures and in channels di_ssolved out of the rock. The w?m
a water well drilled in 11mestone—:1:_dolom.1te the-exore deoequ tpon the wel
bore actually penetrating water-filled joints and channels, rd
The thick dolomite in much of northeaste"n Ilinois ia well creviced a.na"

s
fr acturT particularly in the uppe“‘ pa*t,_so that 1t is an ~mnorta_nt source Gf

%’V‘
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- osits. On the other h dn y drift containing substantial sard and S

i and, where the drift is tight and non-water- grl:vel ce-
-yielding, th

.ncderlying dolomite is als
© commonly ''tight." Some drilling contra
1 ctors sub- -

szantially improve the perf
 enlarging existin ':m-xorm‘ance of limestone and dolomite wells j

_'c.ves it of th g joints and channels with aydrochloric acid, - o the area
scl p2 rt of the rock with which it comes in *: which dis-

contact.
sione. lt occurs at a de
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- Qeecd o |=
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POSSIBILITIES FOR WELLS IN SAND AND GRAVEL

=5

Best possibilities for the occurrence of water-bearing
sand and gravel within the glacial drift. Groundwater for .,_:_
domestic and farm supply generally is obtainable in this ’_“
area from small-diameter drilled wells completed in sand  w
anc gravel. The wells range in depth from 335 10 over 200 S5
feet, depending upon depth of Wate*-y‘xelc‘ng iormation. ";:'i

Al

Possibilities for municipal or irdustrial wells completed

above bedrock are good to exceilent, although some tes: ;’B
crilling probably is necessary to locate the best formation _‘-E;
and site for the construction of 2 righ-capacity well. E
=

Fair to good possibilities for the occurrence of water- <3
bearing sand and gravel within the glacial drift. Grourd- =&
water for domestic and farm supply is obtaipable locally :’;

in this area from small-diameter drilled wells in sand and

(4 o
gravel. The wells range in denth from 35 to about 100 xcct..‘g
Water-yielding sand and gravel probably is absent at many g

l

locations, so wells generally are drilled through the glacial %‘&
drift into bedrock. Possibilities for municipal or industrial _3;_.
wells are poor to fair. Exteasive test drilling js likely zoszg
'be necessary to locate deposits suitable for the construction

of high-capacity wells in sand and gravel. Most h;gn-capaci:‘;‘f
wells penetrate a bedrock aguiier, SR

Poorest possibilities for the occurrence of water-bea-wv Y
sand and gravel within the glacial drift. Most wells obtain
groundwater from bedrock below the glacial drift. Depth ~O~$‘
bedrock generally is less than 50 feet. Shallow sands along
the rivers are suitable locally ior domestic and farm we.lls,
but widespread thick sand and gravel beds generally are ab
sent.
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POSSIBILITIES FOR WELLS IN UPPER BEDROCX FORMATIONS

Dolomite lies directly beneath the glacial drift and
vields groundwater at most locations tharough opex crev-
ices and channels. Most farm and domestic wells ob-
taining water from dolomite penetrate the rock 15 to 75
feet, depending upon the number and character of the
water~yielding cracks. Industrial ané municipal wells
obtaining groundwater irom dolomite genera ; penstrate
50 to 250 feet. '

Dolomite lies directly beneath the glacial ériit z=ad
generally has better-than-average water-yielding poten-
tial because of abundance of crevices and channsels.

Dolomite lies directly beneath the glacial drif:, bus
generally has less-than-average water-yieldinz poraniial,

Shale or shaly dolomite bedrock is commonly founcd
directly beneath the glacial drift, In some areas sou::
of T.38 N., it is necessary that wells in bedrock exzand
through 60 feet or more of non-water-yielding shale 10
penetrate water~yielding dolomite below. Nozth of T.3
N., particularly in Kane County, much dolomite is inter-
bedded with the shale and may yield groundwater {rom
open cracks.

Water-yieidirg St.Peter sandstone lies dirsc:ly be-
neath the glacial drift anc is suitable for small-diamerer
drilled wells.

Shale bedrock, generally 35 to 100 feet thick, lies
directly beneath the glacial drift. Most drilled wells
penetrate through non-water-yielding shale into water-
bearing sandstone below.

Pennsylvanian (""Coal Measures'') bedrock lies di-
rectly beneath the glacial drift. The formations are
mostly non-water-yielding shales, but sandstone beds
occur locally (as around YVerona, Carbon Hill, Brace-
ville, Gardner, and South Wilmington) and are suitable
for domestic and farm wells. Conditions ir these rocks
generally are uniavorable for-high-capacity wells.

Des Plaines faulted area. Bedrock formations are
broken and displaced, so the usual seguence of forma-
tions rarely is found. Upper bedrock generally consists
of tight shale more than 400 feet thick in some places.
There are possibilities of high-capacity wells in deep
sandstone, but shallow sand and gravel should be in-
vestigated first,
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DEPTHS TO TOP OF THXI GALISVILLE SANDSTONS

The Galesville sancstone extends throughou:
northeastern Illinois. Its average thickness is
approximately 135 to 160 feet. Like other bed -~
rock formations in the region, the sancdstone dios
southeastward. Its dept: increases irom a.bouIA
600 feet in western Kendall County to over 2200

feet in southeastern Kankakee County,

Hundreds of indusirial and municipal water
wells obtain water irom the Galesville sandstone,
considered the best becrock aquifer in [Olingis
because of its consisten: permeability and thick-
ness. Many deep weils 2iso obtain Part of their
vield from the shallower S:. Peter sandstone and
Trempeauvleau dolomite and from the deeper M:,
Simon sandstone. To the south, the groundwater
possibilities of the Galesville sandstone zre con-
trolled by warter guality, which becomes poorer
with depth, particularly south of the Olincis Rijver
and in Kankakee and southern Will counties,
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COOK COUNTY
Grouncwater possibilities in sand and gravel beds in Cook County are 'D;:égt
in the-ﬁgnam. areas in the nor hwestern south central, and southern parts qf~.-
the ccunty. These water- y-xelcnnz deposits are principally sand and fize to '
coarse gravel, which are in some places as much as 100 feet thick. They oc-%
cur_ mainly in the lower half of the glacial drif:. Best possibilities fo irdus- "
znd muricipal supplies of water in sand and gravel are near :‘lg.... Baﬁ
zion Heights, and Orland Park; also locally elsewnere. 5’%
1 central Cook County and along the Des Plaines River southwest of Sum.
ne glacial drift is thin 2nd sand and gravel deposits are correspondingly
Here snallow sand deposits are mainly fine-grained aor
“u

7131
let:, Arlin

i

or are apsent.

supbplies.
The Chicago Plain lies gernerally east of Homewood, Oak Forest, Ever-:

green Park, Justice, LaGrange, Bellwood, Niles, and Northiield. This low'-f'%_
land is uccasriain by silts and clays deposited on the floor of ancient Lake Chi->
cago. Water-bearing sands are extremely scarce in the lake beds. The sur.
face of the Chicago Plain is marked with more-or-less continuous ancient
teach ridges and spits of clean sand, for example, the Glenwood Beack run=
ning southeastward from Glenwood and the Wilmette spit fanning south-south

westward {rom Wilmette. The sands of these features are generally too L:*::%
to be suitadle for water wells, but locally the sands extend to depths of 25 to
30 feet and are water-bearing in the lower part. A parrow band of beack i__
2long the present Lake Michigan shore yields groundwater to sand-point w

ir scatterec places.
The common source of grox_.ndwater for domestic_ wells in Cook Cox...ry 15

are in the western half of T.35 N., R. 14 E., near Chicago Heights, anéd ia par
of T5.38 and 39 N., R.12 E., near LaGrange :

mu:ncxpal a.nd _an-i;;L.n.l water supphes. The Galesville sandstone ra.ngcs.
depth from 1000 feet in northwestern Cook County to 1800 feet in the ex:.cm
southeastern part. Most rmunicipal and ma_]o" industrial water supplies in the
cournty are obtained from this aquifer, =

In north-central Cook County, in the vicinity of Des Plaines, bedrock fo
mations have been severely broken and displaced, or faulted (fig. 3). Unco

morly great thicknesses of shale are encountered locally within the Des quﬂg.

faulted area, and dolomite formations may be thin or absent. Groundwater pof*

sibilities in dolomite are therefore poorer here than they are in most of Cooks

County.

DUPAGE COUNTY

Thick glacial drift containing water-yielding sand and gravel deposi
lies the colomite in DuPage County, The most favorable areas for sand 'f

GROUND w4

ravel wells ara npo».
¢ wells prosadiv ca.
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GROUNDWATER IN NORTHEASTERN ILLINOIS 15
.ravel wells are north of Naperville. Within this area, good to excellent domes -
;;c wells probably can be made in the drift. Aside from domestic supplies, it
Appears that water-yielding sand and gravel deposits worth industrial and mu-

cipal consideration might be found by testing. Along the Des Plaines River,
.lorg the East and West Branches of the DuPage River in nT.38 N., and at Elm-
—L-st the glacxal drift is thin a.nd gcnerally unfavorable for sand and gravel
aells.
Bedrock in the county offers excellent Dosa1b1l_1t1es for domestic,
and ;c_lust rial water sunuhes The dolomite beneath the dr

Excellent wells have been constructed in the

soiomite at Lombard, Glen Ellyn, Villa Park, Wheaton, Naperville, and aleng
.~¢ Des Plaines River.

The deep sandstones, Galesville and Mt. Simon, are penetratec for indus-
tr:al and 'mum'citaal grdundwat'cr supplies throughout the county. The top of the
Gilesville is at &epths of 1200 to 1400 feet; the top of the Mt. Simon is some 250
10 500 feet dee;.)e_r'. -

GRUNDY COUNTY

munici-

361 ilt contains

Groundwater possibilities in sand and gravel in Grundy County are best
iiong the Illinois River west of the mouth of Kankakee River. The water-yjeld-
ing deposits are mainly medium to coarse sand, with some fine gravel, less
tnan 65 ieet deep in the bottomlands along the river. They are not coniined to
the valley but extend southward for a mile or more beneath the uplands along
tae valley-southwest of Morris. At Morris, the valley flat south of the river ap-
ncars to nave possibilities for industrial supplies of groundwater from sand a=d
Jravel, )

On the uplands north and south of the Illinois River, sand and gravel de-
posits in the glacial drift are small, scattered, and shallow. Most drilled wells
jvnctrate bedrock for groundwater supplies. North, northeast, and eas: of
Morris, the most dependable groundwater source for domestic wells is dolomite
and limestone between depths of 75 and 225 feet, West and northwest of Morris

~:nost wells obtain water from the St. Peter sandstone at depths of 150 to 300

L.

South of the Illinois River, the relatively tight Pennsylvanian rocks under-
-ic the glacial drift. The principal water-yielding formations for domestic wells
+round Verona, Carbon Hill, Braceville, Gardner, and South Wilmington are
‘itht sandstones less than 150 feet from land surface, though shallow sand and
-73vel deposits are present around Braceville and Coal City. A few higher-
“pacity wells are completed in the dolomite below the Pennsylvanian or in the
5. Peter sandstone at a depth of over 600 feet.

FANE COUNTY

With the exception of the Fox River Valley south of Elgin, where bedrock
* "xposed or very close to the surface, Kane County contains thick glacial drift
* %hich domestic groundwater supplies from sand and gravel are readily avail-
"“' Drift 200 feet and more thick is widespread, particularly along Marengo
Tulge and to the east. It is probable that sand and gravel deposits suitable for
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le ILLINOIS STATE GEZOLOGICAL SURVZEY 7253 caco
scme incdustrial supplies are present. Parrtially buried bedrock valleys inth, . wells in -
southern part of the county contain especially promising sand and gravel de-§% saek varies —
posits, put these have not been tested beyond the requirements for farm w:nff‘-;; ot eaen ;;;'-: .
Groundwater also is available {rom dolomite below the glacial drift. -':an.-; I

f the Fox River this dolomite is well creviced and is a dependable source of v#
rourdwater. West of the river the dolomite is part of a shale arnd dolonﬁte}‘f—::i feltA e Sta—— -
ormation (Maguoketa) which is generally cased or lined in deep sandstone {\;":rﬁ: ciraptiy __; -
olomite makes up the main part of the Maauoketa formation in Kane COum_'y;;i S TR
-

however, and it is an important groundwater source for farm supplies. vt

Major groundwater suppiies are available irom deep sandstones. Tbe":..::sg,g_-'
the Galesville is encountered at depths ranging irom less than 1000 feet jn4
The 5. %

[&]

re gn

O

e rnorthwestern corner of the county to about 1300 feet at Aurora.
N - e . . . . o .. s

Peter sandstone, winich is locally a source of industrial and muxicipal grox:-_d'i’i'—-
. - N R, . - -

r supplies, attains a thickness of 507 feet at Gereva and 305 feet at Bataviy

walte

KANKAKZZ COUNTY

Virtually all wells east of Herscher obtain groundwater {rom opex cracxst
arnd crevices in dolomite that lies just beneath the glacial drift. Farm wells
generally penetrate 25 to 75 feet into solid rock, whereas wells of higher cac®
pacity may penetrate the entire thickness of dolomite to depths of over 250 f&

Throughout a large area in cenrral Kankakee Courty, exrending from U:E;S"
Hill eastward :0 Momence and irom the Will Couxnty line southward to Aroma™
Park, water-bearing sand and gravel suitabie for drilled wells is scarcc.’fh
the reighoorncod of the Karnkakee River east of Kankakee, shallow sands z"éu:z._
1y the giazfﬁgf

y—

oczlly are suitable {or sand-point wells. Zlsewhere in the coun
if: contains scattered water-pearing deposits of sard and gravel above'th

cr
becrcck.

Conditions are least favarable for good wells neaxr the wesrern edge cf tos
courty, as a2t Reddick, where water-bearing sands may be difficult to ii:ic:\gg
where most of the 100 fieet or more of shale directly below the glacial ériitir
non-water-yielding. CoEgE B
Deep water-bearing sandstone occurs throughout Kankakee County. “Taegy 5

top of the Galesville sandstone is about 1600 feet deep in the nortowest, aboul
2200 feet deep in the southeast. Water in the Galesville and deeper fo:rr.a'.tx__c‘fg
ma+ be of poor quality, particularly where the Galesville sandstone is deepels

than apout 1800 feet,

KENDALL COUNTY

Domestic and farm supplies of groundwater are locally obtained irom
and gravel beds throughout most oi the county. The poorest possibihtieéﬁg‘gj
water-bearing sand and gravel are along the Fox River, where bedrock 1’;’.;'
posed at many places, and in the southeastern part of the county, particulz-tjl‘
east of Lisbon, where the glacial drift is thin and sands are scarce. The beft,
area for possible high-capacity wells in sand and gravel is northwest of Pz
where the glacial drift is generally more than 75 feet thick and where favor

-yt

MO e .
\,.-.__.\R_ COL"

C'-'Oundv,-atg:.
Y Areac o= =.

2
-"--zcl-'larl),- eas:
. . HIE T TR

sznd and gravel deposits probably are present. L2 this are.



- Wells in bedrock delow giacial ér:ii are numero

-5ck varies markedly in the county. In most areas

inc east of Platteville, thick shale beds occur below
we non-water-yielding; therel fore penetration of 125 to 300 feet intc coioma:ts
Seiow the shale 1s often necessary. South of Newark and west of Lisbon, :n the
sou-nwestern part of the county, wells generally penetrate St, Peter sancsione
u sirecily below the drilt. This sandstone is suitabie for domestic and farm
.:‘6115, and locally for wells of higher capacity. Zlsewhere in the county, dcio-
—1te lies below glacial ériit and yields groundwater from open cracks anc

srevices,
Ceep water-bearing sandstone occurs throughout the county. Near Miliing-

LimmmaaAZeTIIIIErAI , WTEC
SO A
[0 v vl o ovee! s ST S .

s, in the exireme wes:, the top of the Galesville sandstone is about 600 ie

sees. Along the eastern edge of the county the Galesville sandstone is as ceep
3s 1320 feet.

e

t AKI COUNT Yj

nick water-dearing sand anc gravel beds are widespread in western Lake

Countv, particularly west of Lake Villa, Round Lake, and Lake Zur:ch, Her

i

STASCRRX

:he giacial érift is generally over 200 feet thick. Fifty to 100 feet of water-

-~

sezring sand and gravel are found locally and thicknesses of 20 feet are ccmi- _:

~on. The deposits are suitable over wide areas as farm and domestic cund-

ar

2°*
a
<

water sources and for industrial-municipal wells at many places. Som
\-':elc'--.ng sand and gravel is less than 50 feet beneath the surface, but other
c¢eposits are as deep as 250 feet.

Y YIS

in the eastern two-thirds of the county, groundwater supplies can be cb-
tained locally irom sand and gravel, but the possibilifies of finding very {zvor-

-t

idle Zeposits are generally poorer than in the west. Along the Laxe Mich

P N

>r‘3.._, snhzllow bDeach sands are possible water sources.
Dolomite that may yield groundwater from open cracks ard crevices ies

D e ———— S L1 WIAY I SN AL S XTemmi e

rec-iv pelow the glacial drift throughout the county. Virtually 211 farm z=nd

Y ¥ |

Kok ¥ P la O Y o R o) PR,

¢omest:c wells drilled below the drift obtain groundwater irom tbe colomi:e

TS

penesrating it for 20 to 100 feet. Because of abundant open cracks, the doic-
ite is considered a particularly favorable water source for high-capacity

MoNd M B,

SR AW

l_s in ba*ts of Ts 45 and 40 N., R.9 E. ’Ine colom:tn is reoo.tnd to ‘be .400"'"

LT o TecrEwT

S el b

St

'arc 10- three to srxe r-ules Tne po‘smmht:es 1ot nigh- capacuy wélls in t:l-

W GATE

f‘éxo.. ite are poorest in  this belfs
B Deep water-bearmg sandstone occurs throughout Lake County. Depth o
¢ e top of the Galesville sandstone ranges from about 1100 feet in the nortawest [ 4
-;1 10 1330 feet in the southeast.
» :
x— F MCHENRY COUNTY !
zicularly ; - s : |
The best ¥ _ Groundwater possibilities in sand and gravel beds are good to excellent,

~v3t areas for high-capacity wells in sand and gravel are in the eastern part,
Particularly east of Belden, Greenwoaod, Woodstock, Crystal Lake, and Algon-
2in, In this area the glacial drift that contains water-yielding ceposits is

- of Plaggr_
e favorable

2t s e e s® v e
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generally over 175 feet thick. Sand and gravel beds are locally as much as_
to 100 feet thick. Sand anc gravel suitable as farm and domestic water BOuxcu

ars fcund in many places i the upper 75 feet of drift, but some o( the denos;t‘:“
lie as deep as 200 feet.

In tne western two-thirds of the county, groundwater supplies can be og
tained locally from sand and gravel, but the possibilities of finding very favors¥
able derosits are generally poorer than in the eas:. In the southwestern cor"ﬁ?‘_
of the county the drifr is l&ss than 50 feer thick. ;.E'

Groundwater generally can be obtained from open cracks and crevices ip =
dclomite that lies directlv below the glacial drifr ia most of the counry. 'I‘hé'-
dolomite is particularly weil creviced along the T ox River north of McHemy&
and provides an excellent groundwater source. Szale beds are found below th
drift along the western edge of the county and in T.43 N., Rs. 5 and 6 E. BeZ
cause shale is generally tight and non-water-yieiding, it is oiten necesaary%

o

sl

drill irnto the underlying doiomite. -

Deep water-odearing sandstone occurs throughout McHenry County, Deiozh"--'
to the top of the Galesville sandstone ranges irom about 800 feet in the south
west to about 1100 feet along the eastern edge of tze county, L

WILL COUNTY ' ot

Farm and domestic supplies of groundwater in most of Will Courty a.re_ié_"b?
tainable with wells 50 to 150 feet deep. Mahy of these wells obtain groum_ivi.ixg:_
irom sand and gravel beds within the glacial drift. Some wells penetrate th:qugi

“the drift and obtain water Irom opexn cracks and crevices in dolomite. A.loﬁ‘g e
Des Plaines River and in extreme southern Will Courty, the dolomite lies at'es
rear the surface, so water-yvielding sands and gravels are scarce, Best pdi_~ .
¢ibilities for high-capacity wells in sand and gravel are in parrs of T.36 N..'R._
11 Z., ard T.34 N., R. 14 Z., where the drift is generally over 100 feet ﬂn _.,-‘
and where widespread sand and gravel beds are known. %;

West of the DuPage River ard along the Kankakee River in sout.bc"n 'W.Lll
County, thick shale beds occur below the glacial drift at most places. Where
these shales are non-water-vyielding, wells must be deepened to penetrate dolo-
mite zt depths of 150 to 300 feet. South of Braidwood, in extreme southwest:r-x
Will County, sandstone beds of the Pennsylvanian system lie beneath 10 to 503
ieet of glacial drift. These sandstones yield water to a number of farm ami;,
domestic wells, but they are not considered suitable for high-capacity wcns:?f

Deep water -bearing sandstone occurs throughout Will County. Top of the'’”

Jeorg

oS

Galesville sandstone lies at a depth of about 1300 feet in the northwest and P
about 1900 feet in the extreme southeast. Where sandstone lies deeper tba.n}g
1000 feet below sea level, as in southeastern Will County, consideration snouli
be given to possible poor water quality, k

FLANNING HIGH-CAPACITY WELLS ’ég

Most areas in northeastern Illinois are underlain by one or more forrna“ﬁ
tions favorable for the construction of high-capacity water wells. The key tO"
successful well construction in the region lies not so much in where the wel.l'n
are located but how carefully the wells are adapted to the geology and hydrologr
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GROUNDWATER IN NORTHEASTERN JLLINOIS 1¢

The best wells are generally those planned on the basis of zll the geologic and
~yérologic information that is obtainable.

" The iollowing log shows the sequence of formations that occur under most
si the region. Well 1 of the Aluminum Company oi America is more or less
.voical of deep gsandstone wells,

stuminum Company of America well 1 - W, P, Miller Artesian Well Co.,
criller, 1947; SE 1/4 sec. 17, T.39 N., R. 12 E., Cook Co.; State Geo-
lozical Survey sample set 16355; samples studied in 1950, Est. elev.:
532 f:. Casing schedule: 16 inch O.D., 0-22 1/2 fr.; 10 inch I.D., C-500
t.: 8 inch I.D.,, 983 1/2-1126 1/2 ft. Hole diameter: 18 inches, 0-22 1/2
;.. .5 inches, 22 1/2-500 ft.; 10 inches, 500-1126 1/2 {t.; 8 icches,

25 1/2-1465 {1, Static water level: 361} ft. (1947).

Thickness Deptn
{feet) (ieet)

Dleistocene series

Unconsolidated glacial drift 10 10
Silurian system

Niagaran dolomite, yellowish gray 190 200

Alexandrian dolomite, whitish 45 245
Ordovician system

Macuoketa shaie and thin dolomite 225 <70

Calena dolomite, yellowish brown 1B>5 655

Decorah dolornite, sandy 15 670

Piatteville dolomite, yellowish brown and gray 133 303

Gienwood-St. Perer sandstone, silty 202 1005

snhale and cher: 30 1035

Oneota-Gunter dolomite, sandy 80 1115
Cambrian system

Trempealeau dolomite, yellowish gray and

brown 75 1190

Franconia sandstone, shale and dolomite 105 1265
Ironton-Galesville sandstone 175 1470
Zau Claire shale and sandstone 25 1495

Sand and gravel wells

The first step in the planning of high-capacity water wells is an evaluation
of the various water-yielding deposits or formations present. The possibility
vI sand and gravel beds above solid bedrock are worth early consideration.
There is increasing interest in northern [Ilinois in the groundwé.ter resources
2 sand and gravel deposits, because under good geologic conditions and good
~cll construction these deposits yield more water to specific wells than any
vther type of aquifer. Other advantages of sand and gravel sources are gen-
“rally shallower water levels, colder water, and in some places water of better
“acterial quality. As water-bearing sand and gravel beds are scattered, ex-
sloratory test drilling is commonly required which has often discouraged the

“vvelopment of sand and gravel wells. It is often easier to design a deep rock
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20 ILLINOIS STATE GEOLOGICAL SURVEY

well and to disregard the possibility of locating very favorable shallow water{

sources, B ot
Figure 2 indicates the general possibilities of locating promising sa.nd
gravel beds. In areas where conditions are favorable for the occurrence of ’Q“'
sand and gravel deposits, it is good practice to test the glacial drift to the tOp
of solid rock icr the possible presence of water-yielding material. Such a tCl‘t
may {izé no suitable shallow water source, in which case a rock well may be .
necessary. A test that shows a promising sand and gravel bed should furnish
basic information necessary ior designing a high-capacity screeped well. i'eit‘
information should inciude a complete log of formations, samples of drill """Q
tings a: five-foot intervals, drilling characteristics, and static water level. 'Sy
rotary equipment is used for the test, data should include mud loss, mud WCIng:

, and use of hydraulic "pull-down." '\‘%

size of rmud 31

Bedrock wells
) '4:>

Many variable conditions afiect the design of 2 good high-capacity well inZ.
bedrock in northeastern Illinois. These include (1) thickness, depth, and pez§
rmeability of sandstones; (2) depth and crevicing of dolomites; (3) ability of fors
™ations to sustain open hole without casing or lining; (4) tendency of formauom
to yield silt or sand during heavy pumping; and (5) water quality and water:

pressure potential.
The State Geological Survey can furnish basic information on the Iu-nt fcmx'

condizons for prospec:ive well locations, although specific data depends on 3

availability of irformation irom prior drilling. Much subsuriace informati

is available in the Geological Survey files.” The State Water Survey furnishes?

basic information on water guality, pressure potential of various xovmnom.

and yields of excsting wells,
ift have surface %

Wells completed in dolomite directly beneath glacial dzif
casing seated in firm rock. There are strong possibilities of bacterial pollu-
tion where high-capacity wells obtain water from dolomite overlain by lcau th:.: .

ﬂ‘-

35 feet of glacial drift,
Most deep sandstone wells in northeastern Illinois are cased through the

Maquoketa shale into the top of the Galena dolomite, because many of the ahz.le
beds of the Maguoketa formation are too weak to sustain continuously an ch:lf
hole. Lining also is desirable in the lower 30 to 50 feet of the St. Peter xa.nd-
stone, particularly in the shale bed generally found between the sandstone and
the dolomite of the Oneota formation. In McHenry County and vicinity, me%ff ¢
St. Peter also contains weak cherty zones which require liring. No other shalel }
or cherty zones above the Ironton-Galesville sandstone are sufficiently w_nde;'

S

i,

sprezd to require plans for lining.
The pumping of fine sand and silt has been a problem in a number oI chP

sandstone wells in this region. The State Geological Survey has been called_":
upor irequently to identify the source of the materials so that corrective meal*
ures may be taken. The most common sources of earth material purmnped p\g&l
water are (1) silt and clay from glacial drift, caused by a break in surface 'Cl}‘i’
or by poorly seated casing; (2) silt and clay from open crevices in dolomit:?'_' 3
which may be directly beneath the drift; and {3) silt and fine sand from t.be St.
Peter, lower Franconia, Ironton, or Galesville formations. %
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GROUNDWATER IN NORTHEASTERN ILLINOIS 21

A small amount of caving and pumping of earth material is probably un-

svoidable in high-capacity wells, However, attention to the following causes c:
cxcessive sand pumping should reduce the number and severity of sand-pumping
——oolems 1) drilling too small a hole in the Ironton-Galesville sarndstone,
which results in excessive velocities of water moving upward; 2) setting the
DJrqp at a level where turbulence in the vicinity of the pump bowls causes en-

jargement of the hole. Pump should be set opposite a {irm dolomite or within
1 liner: 3) shooting the water- -yielding sandstones with too much expiosive and
with too little regard for the condition of the sandstone. Sand probably caves
More
.niform enlargement of the bore hole in the most permeable zores should de-

-eacily irom roofs of soft ledges which have been undercut by expiosives.

-ease sard pumping.

PLANNING DOMESTIC AND rARM WELLS

Northeastern Illinecis is the most favorable large region iz the state {or ob-
taicing small private water supplies at minimum cost. Most private suppiies
are obtained from screened wells in sand and gravel or from unscreened (opez
hole) wells in dolomite below the drift. In western Kendall County, and locally
:n Grundy and Kane counties, private wells are drilled in firm sandstone.

Only irn the scuthwestern part of Grurdy County are geologic conditions in
tne bedrock locally unsuitable for small drilled wells. Most shallow bedrecck
isrmatiozs in this area are tight shale. It is particularly importan: in such a=

ever these permeable deposits can be located.
These suggestions should be helpful in plarning private water supplies:

1. Seiect a driller who has constructed wells that nave proved
trouble -free for a period of years.

2. Zncourage the driller to set a commercial well screen if
tae well is to be completed in sand and gravel. A properly
selected and installed screen is the best guarantee against
sand pumping. In a sand bed that is barely suitable ior a
water source, a carefully selected well screen is necessary
for maxdmum yield.

3. The State Department of Public Health discourages the use
of well pits on Grade A milk farms.
expensive when they are properly constructed io*‘ good san-
itation.

4. If a rock well is in creviced dolomite where the glacial
drift above the dolomite is less than about 35 feet thick, the
water should have periodic bacterial analyses. Wells in
creviced rock are more subject to pollution than other types
of drilled wells because there is no {iltering action.

5. In most areas in northeastern Illinocis, one location on a
property is probably as good as another, so far as ground-
water possibilities are concerned, so it is best to drill the

Such pits are unduly

well in a convenient place that has good surface drainage,.
In parts of Grundy County, however, it may be necessary
to locate wells at some distance from the house, if water-
bearing sand and gravel deposits cannot be located nearby,
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22
ROLE OF THE DRILLING CONTRACTOR ,%E

1. Zvery driller should provide his customer with an accurate log of thé#
well at the tirme it is completed. In accordance with the Mining Laws of f

a copy of the log should be sent to the State Geological Survey and to the Stat'“’
Water Survey. A good driller's log includes a description of the Iormauom‘é,
information on the static water level and basic construction of the well {such as g
length and size of well screen and size of casing), and an indication of the c?;;f
ity of the well. As a service to drillers and property owners, log books mayf:
obtained by the contractors without charge from the Geological Survey. |
Maintaizing 2 permanent record of the construction of a water well is
great value to the property owner. This record should be kept with oﬁiciai‘_
erty records and delivered to a new owner when the property changcs hands.?
Copies of records will be available at the State Geological Survey if the driller _
provides thern when the well is constructed. \g
2. It is desirable to construct the well so that the depth to water level can"”
be measured with a tape or other device without removing pumping cqmpm'
3. The top of the well should be constructed to prevent surface polluh
from entering the well or seeping downward around the casing. A good way,
prevent downward seepage of surface water is to pour an eavelope aof cancre
around the casing to a cepth of several feet and to make sure that surface wmn

drain away irom the well.
4. Drillers should take special care to obtain the maximum amount / . :

Irom a pocr Iormation in areas where groundwater conditions are unfavor
Whereas almost anyone can. obtain a suitable yield from an excellient sand
gravel formation, it takes a driller with experience and imagination to make
best use of a sand that is slow to respond to pumping. T
5. Commercial well screens should be selected by the driller after a':m-
yielding bed bhas beer penetrated and examined. The purpose of the well ecreen
is not ozly to rmaintain an open hole and to admit water to the well but also ttre.n-
able the drilier to pull the fine portion of the formation through the screen ;
remove it irom the well. This is called well ""development," a process that re-
quires that slot openings in the screen be carefully determined on the basis &3
the size of grains in the water-yielding bed. One objection to using slotted cas
rather than commercial well screen is that the size of the slot openings ra.rn’z
is appropriate for the particular formation. Use of slotted pipe or opcn-bottnm
casing should be avoided except in very coarse sand and gravel beds where_
ability of the well to yield water far exceeds the demand made. ¥
6., The State Geological Survey files samples of drill cuttings rcceived‘ﬂﬁﬂftﬂﬂ ‘
drillers. It is particularly desirable in the case of school, industrial, ard mu:
nicipal well construction to save samples at regular five-foot intervals for ,%
entire depth of the well. These samples may be sent express collect to the Su-
vey, where they will be studied and placed in the permanent sample library. ln_'
formation obtained from samples is vital in effective rehabilitation of old wells
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GROUNDWATER IN NORTHEASTERN ILLINOIS 23

LARGE-DIAMETER WELLS

Large-diameter wells that are excavated by hand, or better ye:, by power
.ucr or bucket still have their place. In northeastern Illinois, however, where
_-g:rions are generally favorable for small drilled wells, the large well nas
~ver found wide use. They are best adapted to areas where {crmations are
st and cannot yield water readily to a pump. Such conditions are Iound locally

. several parts of Grundy County and in extreme southwestern: Will and extreme

;ern Kankakee counties.

Tre chief advantage of a large well (say 2 to 5 feet in diameter)j is that it

acsis

_an store large guantities of water. Short, intermittent pumping ol & large well

.ses not require immediate release of water irom the surrcundizg Iormation.
. weil can refill slowly over a period of many hours. Moderz power egquip-
.t excavates large wells 50 to 100 feet or more in depth. Special sanitary

.-._-c__.L‘.IOF.S should be taken with large diameter wells (see Circular 144, Ii-
. 41s State Department of Public Health, Springfield).

i1} e, S S R4 B

"

ooy 0t

T A st B DL LA A - e

lemeell. SRS S _ALEIT ) S UM mA e Mt TEN T

R T e n =

PRSI ap-mayig o et aiive

B




SUGGESTIONS FOR FURTHER READING

A safe water supply: C. W. Klassen, Dept. of Public Health Circ. 14, 1951,

Bedrock topography of Illincis: Leland Horberg, Illinois Geol. Survey Buil
73, 195C. .

Chicago area water supply: A. M. Buswell, Max Suter, and K. E. Hudson, =
Mlineis Water Survey Circ. 29, 1950,

Cisterns: IDlinois Dept. Public Health Circ. 129, 1949,

Data ona the ground waters of Lake County: Ilinois Water Survey Circ. lT,
193s. A

Disinfection of water: Illinois Dept. Public Health Circ. 97, 1950.
Geology of the Chicago region: J Harlen Bretz, Illinois Geol. Survey Bu.l_i.

Part I, General, 1939. =
53
Public ground~water supplies in Illinois: compiled by Ross Hanson, Oling

Water Survey Bull, 40, 1950,
Rehabilitation of sandstone wells: W, B. Millis, Ilinois Water Survey Cir.c

1946,
Significance of Pleistocene deposits iz the groundwater resources of --
J. W. Foster, Econ. Geol., v. 48, no. 7, Nov. 1953, ‘i

Stratigraphy anc geologic structure of northern Ilinois: F., T. Thwaites,
nois Geol. Survey Regt. Inv. 13, 1927, .

The artesian waters of northeastsra Illinois: C. B. Anderson, Illinois G-c
Survey Bull. 34, 1919.

Water wells for farm supply in central and eastern Illincis: J. W. Foster 2
Lidia Selkregg, Illincis Geol. Survey Circ. 192, 1954. o

Topographic maps are available for most of the area covered in this rcpé
For tke Chicago region these maps are on a scale of approximately Z
inches to the mile, and in the remainder of the area they are on a scals
of 1 inch to the mile. They are printed by qua.dra.ngle.a and can be obta
from the Ilinois State Geological Survey, Urbana, Illinois, or irom th
United States Geological Survey, Washington 25, D. C., for 20 cents e:
Index maps showing topographic map coverage of the State are free.’

Areal geologic maps, engraved in color on a scale of 2 1/2 inches to the
are also available for the Chicago region. These can be obtained fro
[linois State Geological Survey for 15 cents each.

Lill

w
DEPARTMEN
STATE ¢

AROMATIC
A

G.C. FINGER,
P4 S(/mmgr/ ar ¢

G2o/egic2! Surye

¢ e |

PRINTED BY A






